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The effect of mass change on the operation of the hydraulic system was also investigated. It
turned out that in the range of mass changes from 10 to 100 (other parameters remained
unchanged), the system operates mainly in the periodic mode. More detailed approximate ranges of
modes are shown in table 1.

Table 1 - Changing modes of the hydraulic system when changing mass
The s of 10-55 55-70 70-90 90-100
Mode Periodic Almogt Doubl} ng of Periodic
periodic period

Conclusions. The study revealed the dependence of the modes of operation of the hammer
on the values of the parameters of its mathematical model. It is revealed that at nominal parameters
the hydro-impulse system operates in almost-periodic mode. When the dissipation coefficient
increases, the dynamics of the device is periodic, when the frequency of oscillations in the system
coincides with the frequency of external action. When the coefficient of dissipation is reduced,
bifurcation of the doubling of the period is observed. Also, an important feature of this system is the
possibility of a mode of deterministic chaos at certain values of the coefficient of dissipation. As the
study showed, when the value of the consolidated mass changes, the system operates in periodic
mode or in double period mode, or it operates in almost periodic mode. The above mentioned
characteristics of the model can be useful for the design of hydro-pulse systems and for the choice
of modes of their operation.
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ECONOMIC EVALUATION OF IMPLEMENTATION ENERGY-SAVING
TECHNOLOGIES ON THE ENTERPRISES FROM PRODUCTION CERAMIC BRICK

Annotation. Considered the recommendations of economic evaluation of the
implementation of energy-saving technologies in brick factories. The process of ceramic brick
production requires considerable energy and raw material resources and is quite energy intensive.
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Drying and firing of bricks are the most energy intensive.lt is determined that the basic criteria of
production efficiency are taken into account when developing and implementing energy-efficient
brick drying technologies: material properties, duration of the drying process, heat consumption,
number of man-hours, cost of drying and the possibility of automation.For the implementation and
use of innovative technologies at brick enterprises it is advisable to determine energy efficiency,
which determines the cost of energy resources for their rational use.lt is established that the energy
efficiency factor is an important indicator of determining the energy efficiency of innovative
technologies. The total energy consumption of the resources expended for the production of bricks
should include the energy intensity of raw materials, labor, depreciation of equipment, energy
intensity of equipment and fuel and energy resources.

Determining energy efficiency at brick factories will help reduce the use of energy
resources, reduce the cost of bricks, increase the profitability and energy independence of the
enterprise.

Keywords:Economic evaluation, energy efficiency, energy saving technologies, brick, brick
factory, production, technology, energy intensity.

AHoTauisiPozenanymo pexomeHoayii E€KOHOMIYHOT OYIHKU BNPOBAOINCEHHS
eHepe030epicarouux mexHonoz2itl Ha yeeenbHux 3a600ax. Ilpoyec supobruymea kepamiunoi yeenu
nompebye 3HAUHUX eHepeemuUYHUX ma CUPOSUHHUX PeCYpCi8 i € 00CUMb eHePeOEMHUM NPOYECOM.
Haubinvw enepeoemnum 6saxcacmvcs cywinHa ma eunan yeeau. Busnayeno, wo npu po3pobyi i
BNPOBAOIHCEHHS eHep2030epiearyux mMexHoN02i CYWIHHA yealu HeoOXIOHO 8pax08y8amu OCHOGHI
Kpumepii epekmusHocmi 8upoOHUYMBA: B1ACMUBOCMI MAmMepiaLy, Mpuealicms npoyecy CyUliHHI,
BUMPAmMuU Meniosoi eHepeii, KilbKiCmb JHOUHO-200UH, BAPMICMb CYUIHHA MA MONCIUBICMb
asmomamu3zayii. /s enpoeaoddicenHs i GUKOPUCAHHA [THHOBAYIUHUX MEXHONO02I HA Ye2elbHUX
nIONPUEMCMBA  OOYINbHO GUHAYAMU eHepeemUYH) eQeKmUHIiCmyb, AKA BU3HAYAE BUMPAMU
eHepeemuyHUX pecypcie 0/ payioHanrbHO20 iX euxopucmawnHs. Bcmanoeneno, wo xoegiyienm
eHepeemuyHoi epeKmusHOCMI € 8aNCIUBUM NOKAZHUKOM BUHAYEHHS eHepeemuyHOi epeKkmuenocmi
IHHOBAYIUHUX MEXHONO02IU. 302aNbHA eHEePSOEMHICMb PeCypCi8 3ampayeHux 05l UpPOOHUYMEA yeeu
MA€ BKIIOUAMU eHEPROEMHICb CUPOBUHU [ Mamepianie, poooyoi cunu, amopmusayito 001a0HAHHS,
EHeP2OEMHICb YCMAMKY8AHHS MA NATUBHO-EHEP2EeMUYHT PeCypPCU.

Busnauenns enepeemuunoi egpexmuenocmi Ha yecenvHux 3agooax 0Oyde cnpusmu
3MEHULEHHIO BUKOPUCMAHHS eHePeMUYHUX PECYPCI8, 3HUNICEHHIO cobisapmocmi yeaiu, Ni08UUEeHHIO
npUOYMKO80CMi Ma eHepeemuyHol He3aNeHCHOCMI NIONPUEMCMEA.

KumrouoBi ciaoBa:Exonomiuna oyinka, eHnepeemuuHa egexmuHicmov, eHepeosdepicaioyi
MexXHON02II , yeana, ye2enbHull 3600, UPOOHUYMBO, MEXHONO2IA, eHEP2OEMHICTb.

Introduction. Effective performance of enterprises in market conditions is closely link to
the level of use of natural resources. In an economic crisis, energy savings are need, so the
production activity of enterprises should be focus on the use of energy and resource-saving
technologies.

Irrational use of natural resources, increasing consumption of energy resources have led to
the fact that the issue of energy savings and their rational use have affected all industries, including
the production of building materials [1]. The production of construction bricks is one of the
powerful consumers of fuel and energy. The specific production costs of 1 thousand bricks are:
steam - 670 kg, electricity - 36 kW / h, sand - 2.3 m’, lime - 440 kg. Material costs per 1 m’ of
concrete mix are: cement - 280 kg, sand - 700 kg, gravel - 1250 kg, water 70 kg [1].

The process of ceramic brick production requires considerable energy and raw materials
resources and is quite energy intensive production. Therefore, the relevance of the introduction of
resource-saving technologies at such enterprises will help to reduce gas, energy, reduce the unit cost
of production and reduce the anthropogenic load on the environment [1].

Aim. The purpose of the study is to evaluate the energy and economic potential of ceramic
brick enterprises.
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Material and methods. An energetic way of analyzing the process of ceramic brick
production

Results. Production of ceramic bricks today is characterized by a shortage of fuel and
energy resources and a decrease in stocks of quality raw materials. Therefore, it is important and
important for the production process to use rational technology that will involve in the production
process any clay raw materials and ensure low-cost, energy-efficient, cost-effective and quality
products.

The production of ceramic bricks by firing is considered to be quite energy-intensive and
requires the use of a considerable amount of natural resources, including batch preparation,
molding, drying and firing of bricks. Drying and firing of bricks are the most energy intensive.
Natural drying is long-lasting and not cost-effective, it also depends on natural conditions, which
are often unfavorable in Ukraine and do not allow the enterprise to work all year long. Artificial
drying requires significant fuel and electricity costs, which significantly affects the cost of the
finished product, as well as the significant capital investment required for the construction of drying
facilities. However, artificial drying is more effective than natural in terms of the duration of the
drying process. On average, throughout the industry, the duration of drying of clay bricks is 44-45
hours in tunnels, 75-80 hours in chamber dryers. The term of natural drying is 3-15 days [2].

According to the technological requirements of drying bricks to obtain quality products of
the dryer must provide the desired performance with the optimal drying regime and the ability to
flexibly regulate the production process. The most progressive are tunnel and conveyor dryers with
automated movement of bricks.

For good product drying, it is important to consider the initial and final values of the tunnel
dryer temperature, the relative humidity of the bricks and the drying time.

When designing and implementing energy-efficient brick-drying technologies, it is
necessary to take into account the basic production efficiency criteria: material properties, duration
of the drying process, thermal energy consumption, number of man-hours, cost of drying and the
possibility of automation.

For the introduction and use of innovative technologies at brick factories, it is advisable to
determine energy efficiency, which determines the cost of energy resources for their rational use
expressed in energy units.

The energy efficiency of technologies is substantiated by the main indicators that
characterize the level of utilization of production potential and contribute to the identification of
energy saving reserves and the definition of resource-saving technology. These indicators include
energy efficiency ratio, unit energy consumption and total energy production output.

Energy efficiency is an important indicator of the energy efficiency of the technologies used
and is defined as the ratio of useful energy to total energy. The economic literature presents all
types of production costs that can be defined in energy equivalents.

For brick production, energy balance is determined in accordance with the law of energy
conservation in accordance with the law of energy conservation, which characterizes the level of
use of total energy resources in the production of products [3].

Energy balance can be determined by the formula:

WtOt = WO + AW (1)

whereW,,; — total energy consumption of energy resources used in the production process at
a brick factory;
W,— useful consumed energy;
AW - the sum of unproductive energy losses of the resources used that create the energy
load.
W,=024-m -N-At-C, (2)
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where m -mass of bricks;
N - amount of bricks;
At - temperature difference;
C - specific heat capacity of moisture of the brick.
The total energy consumption of resources W,,., the amount spent on the production of
bricks should include the energy intensity of raw materials, labor, depreciation of equipment,
energy-intensive equipment and fuel and energy resources, can be determined by the formula:

WtOt = 0)1+0)2 +(L)3 +0)4+(D5,£[>K (3)

Wherew;— eHeproeMHICTh CHPOBHHU 1 MaTepiaiiB;

w, — energy intensity of labor reproduction;

w3 — energy intensity of depreciation deductions of building structures and equipment;

w, - energy intensity of fuel and energy resources;

ws - energy intensity of equipment.

The energy efficiency ratio of brick production is characterized by the relative energy
intensity of the technology and is determined by the ratio of useful energy consumed for the
strength and reliability of the brick to the total energy expended in the production process:

E=—+. 4)

Conclusions. Outdated technologies, unsatisfactory condition of fixed assets of production,
increase of cost of energy resources, lack of funds from owners indicate that the production
potential of brick factories is not fully used. Therefore, is important the introduction of resource-
saving technologies and taking into account the impact of the proposed energy components on the
overall energy intensity of the products produced. In determining the energy assessment, it is also
necessary to take into account the particularities of the technologies used, the climatic conditions,
the location of the enterprise and the proximity to energy resources and the state of the
environment.

Determining energy efficiency in the implementation of energy-saving technologies at
brick-and-mortar enterprises will help reduce the use of energy resources and reduce the cost of
finished products.

References

l. Paguenxo M. I, MaxkapoBa O. B. AHaii3 eKOJOro-eHepreTuyHoi e(peKTUBHOCTI
CydyaCHHX METOJIB BUPOOHHUIITBA OyaiBenbHHX MarepianiB. HaykoBi mpari [YopHOMOPCEKOTO
IepkaBHOro yHiBepcutery imeHi Ilerpa Morumu]. Cep. : Texnorenna Oesmeka. - 2013. - T. 210,
Bum. 198. - C. 77-83.

2. Shevchuk N.A. Management of technical development of brick enterprises/
Shevchuk N.A./ Po3BuTok mignpueMHHUIITBA SK (AKTOp POCTY HAIIOHATBLHOI EKOHOMIKH
Marepianmu XVIII MixunapoaHoi Hayk.-npakT. KoHpepeniii, M. Kui, 27 nucromaga 2019 p.— K.:
HTVYY «KIll», 2019. — C. 175.

3. KoBasienko O.B. Eneprernyna oriHka e(QeKTHBHOCTI TEXHOJIOTIH BHPOOHMIITBA
oyniBenpaux MatepianiB / O.B. Kopanenko // Bichuk XHAY. —2007. — No5. — C. 186-192.

23



